The action of prostaglandin E2 on the rhythmic activity of circular muscle of the isolated guinea-pig ileum.
Activity of the circular muscle of the isolated guinea-pig ileum in response to prostaglandin E2 (PGE2), acetylcholine (Ach), 5-hydroxytryptamine (5-HT) and dimethylphenylpiperazinium (DMPP) was investigated. PGE2 produced concentration-dependent rhythmic contractions of the circular muscle superimposed on an increased tone. Ach, 5-HT and DMPP also produced rhythmic contractions of the ileal circular muscle. Small amounts of PGE2 potentiated the rhythmic contractions elicited by Ach. On the other hand, physostigmine markedly potentiated the contractile effect of PGE2. Tetrodotoxin abolished the actions of PGE2, 5-HT and DMPP, but did not influence the contractile response to Ach. Atropine blocked contractile response to PGE2 and Ach, blocked or inhibited the responses to 5-HT and DMPP. Hexamethonium blocked or inhibited effects of PGE2 and DMPP, and inhibited the effect of 5-HT. The contractile response of circular muscle to Ach was not affected. Nicotine blocked the effect of PGE2 also, but did not affect the response to Ach. Desensitization of the tissue to 5-HT and methysergide abolished or inhibited the contractile effect of 5-HT and PGE2, leaving intact the effect of Ach. Morphine abolished the effect of PGE2, but did not affect the response to Ach. The results imply that PGE2 is able to induce rhythmic, peristalsis-like contraction of the circular intestinal smooth muscle mainly by activation of cholinergic, and, at least partly, noncholinergic neurons, probably indoleaminergic.